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PROBLEM TO BE SOLVED: To provide a low cost, efficient and in vitro method for producing a ' 
monoclonal antibody having a high specificity and high affinity. 

SOLUTION: This method for producing the monoclonal antibody is provided by (a) co-expressing an 
antibody gene with a gene encoding a PPIase having a chaperone-like activity in a transformed body, 
and producing the monoclonal antibody as a soluble fraction, or (b) solubilizing the monoclonal antibody 
expressed as an inclusion body with a modifying agent, and further folding it in the presence of the 
PPIase having the chaperone-like activity. 
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(57) [gift] 

(a) «tf*afi*ii'*-*o>|liStt4 
WT-SPP I a s e*3- <!: £J$8*teftft 

S£i*-tfSC£. (b) ^AftiO-CIBIS^te 

6K->*^n>8ir§tt4:rr*PPI as ecr^Tt* 
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1 

[#i*i&*©S5B] 

PP 1 a s e£=i- FTzm£*t*:-%t£Bmm&. 
{ mm 2 ] mm i ict d3&<Dj&mm&&s : %m o 
-c. jtftaeTi'V-p^D^fitt^T^pp i a s 

* y * n - bJ^IBS- £ LXg£. S S C £ % 
^iT5*-/i'a - }-;Hn&©g{j£m, 

[11*313] ->i.^a>filrg14*WrSPP I a s e 
'Srn-FTSjifc?-* 1 . £$fflMfi*FKBP*-f 7'PP 
I a s e£fc?\ /^f'irfi^h'^-^r?*-^ 
^•PPUs eit£*. Rtf*5£®ltefcF KBP 5 

25 4 'fP P I as ea£+a>e»&*8pa>6St**ifc4> 

fc< it iar-&SC££1$@£-r3iM3IlXtt2«C 

[fS#JI4] *ffflfflfi3fcFKBP$-f:/PP I a s e 
itfi^tf. 1 6-1 8 kDa©*HBM&fcFKBP£y 
7'P P I a s e £3- KTiSe^-C*SC £*<8$t£ 
f 3 KiSK©* y * a - +)\,imoim-fi&. 

[ff3jai5] 5W*jI&F*i. Fab££*r**C£ 
£<$m£f -Sii!^ 1 ~4©<,>f*i*> 1 Jg(CfBiS©*y 

m*m6] FabitGW. v?*! *GE&*Fa 

biter-?** c tzzmt? zm-ims iasm>*cj 
testa— gmmx-ixoimtzit. 

ZWis+^aisffimZ&TZPP I a s e©*3TF 
r^*-;^ >y3tt5C£%!|$St£T.5*yi'a- 

[HWOI8] ->f^a>afS14^WTSPPI as e 
*lfflB&3fcFKBP£-f:7"PP I a s e. >*i>7-<) 
TfcfeF W-7t *2-*y:7"PP I a s e. Rtf* 
8£«J&5feFKBP5 2 2-f:7 , PP I as e*>6&SS? 

im 7 «ct bs©* ^ * a -i-)i>mtk<D$m?;m. 

ffl>m9} W§fi*FKBP$-f7*PPIase 
ifi, 1 6~ 1 8 kDa©*fflifi*FKBP$ -/^PP 
I a s eVbZCk*imtTZm?m8lc2B3St<0*:; 

[flvmiO] ^sfv-tfrSimK F a.b-C$>5 
C £ %#®£f -511^7 ~ 9 ©t,>-ftt*> 1 JSKI3K© 

* y * a - ^^tSft©SS^^ffi. 

[itsJOIll] Fab*. 7->XIgGi*OFal) 

-ease ££#®£-r3fffciai 1 o (ci2is©*y ^a- 
;T;Hnft©SSiS;fr£. 

(2£BH©i*fffc&IJIn 

[000 1 ] 
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tt. ^^avSrS&fcWirSPP I a s e©«t6£*J 

14. iSSl0t4^yi'D-tJUtt(*©I^^S«:KTS. 
[0002] 

[S£5fc©8'd5] tttttt. 1 07JD a 

ffiffl$tir^-5. !rt«£^-Kte^-c. tm^mt corns 

io H«©V««£ L«©V««£'*>6aifi8S tiros, <$ 
[0 00 3] *S*?n-tAlnmt. #-*b->©Si 

*s&BMma=r s ts#-c* o . -e- ©#©«-;»»£ 

#3j-&C£-C&5. *y*n-?\rt,!nf*tt. 
£SJU->**-f >{CJ:*;W:7'J F-v8fR©«iMCj: 
20 ^"CSB«:S3frc*5<fc5K&-9fc. c©#&rtt. * 
r. SfS©3KJl««^-7-i;^ii;©j^»)!g!K:JS:^L.r^ 

OffiL. cn*SiO-v©«fc^J5tfflW?c«aS«K£Bl 
£3-t*-CVW:/y F-vfcfRKTa. EL I S 

o. mmttmmzmszLx^z," j 7 

3C£CCj:g. SW©*y*n-:f;MK<*£g£TS." 

^tfe»*^ov f >f=,ym*m>xftwtz>c £{c«t 

0. Bfl«j©*yd'a-^utfift*s#6ns. 
[0 004] M-fT'V F-vg35«*y^D-^ 

©^<*sj£%fjfflb-ci,».5/c«). ^WKHiaim©/!- 

«E J Sr ! 2<ll£Ti. BPS. *^ i'a-^JHES^aX^rS 

40 «WJtsH!£-r*t£t»K. ^<C3^F3W*£<t 

KKfiiWttBfeWJh. !2>rtfe±r©!S^g 
{c*t-TS*>'i'a-^;UtStt*sSJjSr*S£«IR6JS:o 
£t»5raH*i*4. 

[000 5] -73. j5^. JM»I«BdB#«BWKa 
^L. 7^SS©^)1(C. ^©HtRR^LttCV^© 
*4a^<t>j>*-4^ly-cajSS^fcs cFV (s i 
ngle chain F v) . 5t&©F a bUtt^Z 

so ct(*3te-?*7>^A{ct§itii-r2.c£-ctnf*3ae : f©7 
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3 

-f7*y-«rf»L *B^«C«*3*. cne>©7^ 

>yr**ffi30«BW6snoo*5 ore*. 

• %m • BJR. 1998. 43. 1 5 9 - 1 6 7 ) . fi£ 

or, c©x^y-->yffi«cj:or»6nfclS*ae 
^»B»*fflc*rafeT-ii¥WK:»Br*4i«. 

[0 00 6 ] LfrUttP*. -kESfflffcK. MA.H. * 
«B*fflC»rSi«Bef**B«3!lSttS»^. inft© io 

<bor^$n, iSttHftiI«fl9K:»5citt-c*&c» 
[0007] cofc^. ts<*ae^cv^^^E9»j*a 
ttkstiros^ ^t^r^^^ (Pluck 

thun, B i o t h e c h n o 1 o g y . 1991, 

9. 545) ft*. npmt&&tm**mK tzz 

r; Fabtis cFv±tt^r*«*^r**fc«>« 
i»K«nr^4ico»ft*=rr*^ ttttBKv&BM 20 

tt*KC»ft:»* % scFV^ ^(0!S*O^cHlittBart 
r©je»CCWJ-S«$ (Wirts e t a 1 . . ( 2 
000) Protein S c i . 8 . 2 2 4 5 ) 

rate*. 

[ 0 0 0 8 ] S!S©!S#*a«9K:^Sr*fc 

tfstirfeo, wt«; »h¥9-22 00 92-9&« 
«c», »A#iuriws*ifcK»s, mmvrz-v^ 30 

JB«rtr*»S3^^*ffi*sH*snr(r>s. 

«3\ ATP, CTP, UDP£t>ofci£x*;U*-<ejS 
t*»8**ii»3W*»). Sfc, i/^D-^ gift 

#1 0 07JD aK2l>iB^*0J> + ^a:i>4Sffi* 
>^^ll«c»br^cciB«Rr«i,^s*Wfc*0, M 

[000 9] fcfc, W^n~>&£. S*>3 5^^>^ 
* JISffi!»*BBt)riE<?5qSL/r*5 0, «pCC. *fi§S 

^esstsns^F-v^^D^iuroGr oE#&< 

tt6tirt»*. *fc % CCGroElt *>-rc*JT0« 

»*»«\ »#sK^^>^^soni^^^Ki 

#rSC£fc9B€»^3nrC^. ±IEGro 
■.E©«W5*r*5Gr oEL«. 7«<W^ai 9 h# 
«ttc»fc-»fc F-*?MHWi 2 facc*fc o fc, ^ft 50 
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1 41f^ 9 h^64*»«W«c«a«:*Ur^S 

u ATP*©^»u*^>cDawt. *»wc** 

[0 0 10] £ 6CC miipi 1 -2 85 3 98-^^8 
Ktt, ^*^?#XIIIfflgfr6PiI?l/fcPP I as e 
(Pep t idyl prolyl ci s-tran 
s i somerase) 2 X )V 

fcfrofc. fcte, PP I a s ett, a»©J:9fc % -#»J 
*«tt(PPI aser§tt) £WT£i?^r<fe*„ 

[ooi lijja©**^ jattM»tffli»*cift 
fc. 

[0012] 

tr r PtOWtJItt, KSIfllft^* u-:h;Uft#(Di? 
[00 13] 

*»&-f < RBR LfcJM. ( a ) ft#jI<S*<i: > 
+ ^P>«iStt«W-*PP I a se«3-F«ifi 

.*^IjW»<fcUra^3**c<t. Xtt, (b) 

i^a^f-fa r $ #fc* s9*-t A#t# 
StffiWKiiorwmbS*, S6«cj/+^n>«s 
t4£W*r*PP I a s e(0S#rr-7^-;U7 r ^>^$ 

^S^CcS^^r^^^ET-SCCMofc. 
[0014] IPS, ##838011 1 0^^CC fSfl: 
M&frbis + ^u^ffim&mrZPPl a s e^3- 

[0015] ttc, #*?80»20«W«Cj:n«, SI 
QMIO^inEftHEtrWlLrr, taftae^fi^^^n 
>«lfa4*WT^PP I a s e*a- KfSafi^it 

H^tLrafifeSttsci^WlirM^ira-^ 



(4) 
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[0 0 1 6] ate, *«8BO»3©»WCCj:ti« % fffl 

PI as e*3-FT*»EW **fiJSfcfcFKBP 
^O'PP I a s eS£?-. JiZf-VT&lkhVtf-y 
7 29-2<{7PP I a s elW, atfjas^fttefe 
FKBP5 2*>f7*PP I as eS£^6fc*a»>e> 

a«tifcii>4< £M«r&sc 

[0 0 1 7] ate, *»9!©»4©»W«cJ:titf, §13 
©JWHCfcor , *BM**F KBP^OTPIas 10 
eitfc^tf. 1 6-1 8kDa©*ti®E&3fcFKBP* 
-f^PP I a s e ta - FTiaef r*S.C4t«t 
<t T 6* s 9 n - ^ JUJS*0«Jfc«Fffi*«tt $ ft *. 

[0 0 1 8] *»88(D»5<!!)»9H«Cj:fttf, mi 

-»4oc»-rn^©a?B«:4tf^r, R{asw. Fa 

[ 0 0 1 9 ] $ 6«c. 2|s«W©»6©«WCcJ:ft«. H 

Fa b&&*V&ZC±Z1^t?Z*s2v--+frlji 20 

[0 02 0] -# % 7 fl»W!«:J:titf v Y > 

^^-^a^^^ iLr»HS-&te*^^n--^jWJa 

r£i££WT£PP I a s eCD^^Tr7*-;l/r^>^ 

$^ci «r»«t -r -/ * d - + jitm<m&tjm 

[0 0 2 1 ] ate, #!^©*^<^WCJ:ft«, #7 
©S^ccfeur, i/*^U>a*Stt*«TSPP I a s 
e#. *ffflMS*FKBP£^PP I a s e, 30 
VT&Xb Vtt-Vr 92-2 -4 7PP I ase, TkXf 
JWffi»S*FKBP5 2*-f:/PP I as efr&fc* 

8^e>a«nte*tt< it i«r*sc.£ 
* -/ * n - ^fs#©s^:*£#^ $ n * . 

[002 2] ate, #*M©«9©*9BK±fttt, ^8 
©SfeWCteOT, *fflir**FKBP*-f:/PP I a s 
etf, 1 6-1 8 kDa©*lBIH**FKBP*-f:/P 
P I a s er**C£*^£T5*^*n-*;Ufiitt 
ccWJBSTffijMlftSftS. 

[0023] ate, xmiomi o<Dmuc£ti& » 40 

7~m9©C>rftfr©#|Bjcc43C>r, ^r^^n-^JUia 

[0 02 4] 2 6iC, *»|8©» 1 1 ©#feHBit<fcfttt, 
»7-»9©i»rft^fl[>»MK:4tfi»'C % ^e^^o-t;!/ 
v^xi gG^©Fabr*&C&*1#SU: 

r * * -/ * n - * to&m>w&fiwuBk s ft * . 

[0 0 2 5] 

-[0 0 2 6 ] 1. PPIase (Pept idyl p 50 
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rolyl cis-trans isomeras 
e) ^ "'^^ 

*»WCfflt»6h*PP I a s e (Pep t i dy 1 
prolyl cis-trans isomeras 
e) B, i/t^D>agtt«ts; *fflMEfefe©FK 
BP*-fyPP I a s e, J125- UTtefch 'J*'-7t 
99—247P P I a s e, kD 
a FKBP*>(:/PP I as e*6fta»frJ&atfft 
fc*&< <tfcia©PP I a s e-C**. 

[oo27]ppiase«, 'mmm\t br^aeft 

W^^o^'J^FK 5 0 6(02-2*7 bfr+Vb 
9. cft^(D^3^?»lS«ICC*fr*iiSStt^e>. 
-f«;>2-f^iFKBP(FK506 binding 

protein) 2 4 7 tK.j&1\Zftz>. 
[0 02 8] ate, PPI as ett. #»J^f Kft* 
<07u y >^©N5RJ8»H^^ h 5>X 

SttfbSJS^fiBST S C <h ic J; 0 , 
'CWI4«K*i««>S«» (PP I a s er§&) 

WfcMEtt * > * * «©S£«c Wffir t * 6 © £ or n 

[002 9 1 Htt«C»Ci(C. *fflSfi*©FKBP2 
A 7PP I a s ett. ±ISPP I a s eiStSHSfCft 
<, **J/i.^a^>C[>«88iSftr^te, 

(Maruyama etal. . 2 0 00. F 
ront Biosci. 2000 Sep 1, 
5. D8 2 1 -8 3 6), ate, C©W*n>«jgtt 
tt, ^fy74*©h^-7T>f-aPPIas 
e (Huang. G. -C. , etal. (2000) 
Protein Sci. 9. 1254- 126 1). 
WR£«t**FltBP5 2*-f:/PP I a s e (Bos 
e. S. .etal. (1 996) Science 2 
7 4. 1 7 1 5-1 7 1 7) <Cfcjl6ft*«ffiT?*5. 
[0 03 0] ate, PP I as ett. J/t^Bi>4tt 

[0 03 1 ] CCT. JJB©W^n>ttj6tttt % n# 

3-*- 6 - >S)tt«?^^f ;H|i o (S 
S1 99 8. ^-T^1f-fi>^<!:-<>^hy-56. 
59 3-5 9 8). Cft6*6MfflB^T-2»*Ddr 
>^>"^JiattJnratt*0ffla, PP I a s e^i/^^n 



C5) 

7 

(Horowitz. 1 9 9 5. Me t h o d s Mo 
1. Biol. 40. 361-368), fflt*>^ # 

(Taguchi etal. 1 994. J. Bio 
1. Chem. 269. 8529-8534) 

[0 032 ]^, JJE<M^WHK*aattrr s 
sm^iO**:Ui'-b&tj:Z^-7V> (Parvu 

i i n) ^^^ia^mo^-or^rfco, *fc, ^2 10 

Kl>««*l#ofc«> % FKBPM^PPIaseW 

[0 03 3 ] 6tiS4*ni**OF K B P 

£ ^ P Plasei UXkZ> WiU*, 7^7^73** 

(Acidianus)I. ^^D^7rX7 (Met 
al (osphaera)M, *t 4 S/aHa/tx (S t 
ygiolobus)JR, Ztlv * cm'* (Sul f o 
lobus)I 4 Z)\,?azi?Jjz (Sulfuroc 

0 c c u s ) JMRVAfr? VX7yX? (Sulfur 20 

1 s p h a e r a) m^<DZ}\/7* emu* (S u 1 f 

0 1 o b a 1 e s ) @, rxa^^^A (Aeropy 
r um) R. f^7C3 viiZ. (Desul furo 
coccus)!, ZtvtVY (Stetteri 
a) Ss TsZV (Staphylothe 
rmu s) JR, If— **** XijX (Thermodis 
cus)JR. -(W^^Xdgneococcu 
s ) JR, U* — r x-5 (Thermosphaer 
a) |R, (Sulfophob 
ococcus)JR, /W/t—- tr-v* (Hypert 30 
hermus)!, ^-fnf^f -f)A (Pyrod 

1 c t i um) IS, Stf^-focm* (Py r o l o b 
u s ) m^<D<{ (Igneococc 
ules) g t AVa/^a7A (Py r o b a c u 1 
um) ]R, If-^yaf-^x (Th ermoprote 
us)J|, tf-*7 (Thermof i lum) 
J5, M^^Fn-;*^ (Caldococcus)H 
SOt-^T'DfTI/^ (Th ermoproteal 
es) B, 7-**VvzfX (Archaeoglob 
us)l, R&y xD^o^(Ferroglobu 40 
s) (Archaeogl o 
bales)!, (Me t h an o t h 

e rmu s) JR, ^£yA*f 'j^A (Me than o 
bacterium)!, (Me 
thanothermobacterlS, RtfJ & s 
yxv (Methanosphaera) JS^» 
^^f»i7^ (Methanobacteria 
1 e s ) @, (Methanococc 
u s ) JR. vilT, (Me t h an o t h 

ermococcusJIS, 1 $ stifo vh* (M 50 
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ethanoca 1 dococcus)]S, £ J 
A 9 -7s (Methanoignis) Jg^OJ 
vh\/7<> (Methanococcales)a, > £ 
/'^nyWTl/^ (Me thanomi c rob i a 
1 e s ) a, ji Z y If ;U*t (Methanosarc 
i na) mm>SZ s*f)\'*±l>7s (Me t hano s 
arcinales)a, J* J^Av^X (Me t h 
anopyraIes)S, ^WU3 yii* (Py r o 
coccus) JR, (Thermo 
coccus) jRI£(01t— viil>X (The r m o 
coccales)B, If-^e^^Xv (Thermo 
p 1 a sma) IS, RCXtf^0 7-f (Picrop 
hi 1 u s ) JS^COIf-^e^^XvL/^ (Thermo 
plasmales)S, /WLrtZf- «; 3 A (Halo 
bacterium)®, ^oa ?*7* (Halo'co 
c c u s ) JR, th^^^f 'i^A (Natrono 
bacterium) JR, t h ^3 viiX (Na t r 
onococcuslS, AP7-^a7 (Ha 1 o a 
r c u 1 a) JR, ^07x7?^^ (Halofera 
x) JR, ^D^a7A (Halobaculum) 
JR, APjb^A (Hal orubrum) R t th 
V7)lJi (Na t r i a 1 ba) JR, th^ay^et^ 
(Nat ronomonas) JR, ^n$/i^ h x )ii 
A (Ha 1 ogeomet r i c um) JR, M^nf 
V^xt (Ha loterrigena) B*D^p;< 
^y7l/X(Halobacteriales)@S 
**<Z>PP I a s e**f6W. 
[0034] *#HfiC:b(r>Ttt. Ch6*ffl MfcfcDP 

p i a s e©*r*>, ttmm.ittmmm-imm^(D 

PPlase^ffiffl«C£W^U<, <t9frt:M2 
^3?*^R, -t-^en^XJR, /^pp^^IS, 
t-*^7Xm ^dr^^^f-y->AlRS3tW>PP I 
a.s e^fif5Ci^ll\ 
[Op 3 5] *BBf**©FKB'P^^yfl[)PP 
I a s ett, 1 7- 1 8 kD aSttOSi^-f 

:/<Dfc<D<t, *m^2 6-3 3 kDagS©&,»*-( 
7<Di><D£lCftmZtiz> (Ma r uy ama. T a 
nd Furu tan i, MFront Biosc 
i. 2000 Sep 1.5. D 8 2 1 -8 36; 
Iida etal. .2000. Gene 256, 
3 1 9-3 26). ##SHJ«::kl>Ttt, \,*?tUDfrHt 
<DP P I a s e%ffllr*Tt>J:t»# t U 7 * -;Uf= 

^ >y»*(0«**6. 1 7 - 1 8 k D agK<D}Il>t> 
©*Bl>SC£##*U». *ffl»**PP I a s eCD 
— 09£OT, y^a • *7"Wi5fe(Dl 8kD 
a FKBPdr-f^PPIas e©7 5 ^KE^Jiite 

[0 03 6 ] b ')tf-7T?Z-m7PP I a s e 
tt. fch&*12kDa F K B P * -f^P P I a s e 
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jveftift Mors smtm oorz K 

al. ( 1 99 7) J . Mo 1. Biol. 27 1. 8 
2 7 -8 3 7) . Ctl^t. *>^? i mr&<DV}m&!% 

C>6ft£ b V^-77^^-^0 , PP laseiU 

ft*, /^f'JTWPPIasetO-WiLr, « 10 
Bfcf^Mtf-^T^-^^PP Iase©7i 

To 

[0 0 3 7 ] X&£E9fefe0FKBP*>f:/PP I a s 
ete, ^a^52kDar^>0s p59X«HSP 

kDa FKBP^^7'PP I a s eiWOiH^I 

5 (Rataj czak.'T. etal. 1 9 9 3. 20 
J. Biol. Chem. 2 6 8.1 3 1 87- 
13 19 2). £tc> Ctibte, P P I a s eritttttt 
rfc<* is+^nymimz&^ct&nsztix^z 
(Bose.S. .etal. ( 1 9 9 6) Scien 
ce 274. 1715-1717). ^mcio^X 

^ttot^n^ ^m©FKBP5 2^-^^pp 

Iase»t^)fe 3£&£1fcifi3ftFKBP*^ 
PPIase<D-WiU. t h*3£<DF K BP 5 2 * 
^PPIas e<DT$sM&nt&&*&mZ, E3I 30 

[0 03 8 ] X&WlCte^Xte. ±iaPP IaseW 

6-18 kDaOFKBP^^T'PPI a 
s e*JflC>*C<tJWff*U>. *awcc*jo*r 

fflLrtJ:^. 40 
[0 03 9] 2. Kftiffc^ P P I a s eS&F£<P 

[ 0 0 4 0 ] P P I a s e mSrf-t t felt 

Lrtt. P P I a s e *3- FT* 




^2 00 2-2 6 2 88 3 
10 

fc<«g£T#p ET?0c o 1 E lftODNA&S 
*£/c&, ^n077^5 K6C»iJ<D|gSJi5tttv-* 

-tuwstftfctftt. Mise^^A$n/cs®^ 

pACYC^tc, PP I a s e&&F£Co 1 E ljRfc 
ffl*iiA,ri<fc(,>. PPIaseiifi^itS 
ftfifcf*. -o©*3g^^»-±{C^lJ«lffAU, 1 

oxi* 2 aa±© yu * -rwii*mp or t j: 

W«£?-<D*Si4B»T*itf, PPIaseOPPIa 
<*ft*. 

[0 04 1 ] 3. MAteoy?*-^^:/^ 

r, j^m^<DBmmimcj:~oxm\#±Lxmi2 
ir^u>mm.^ti>pp i a s e©*ffrry7* 

[0 04 2 ] SAff«, ^RBttOfc*. a»«iB«ttK 
#U *©^1ffl#*»»TSC£r96*v J^X 

L/cBW©!Sft«:±E©P P I a s e it tttf <fc 

D#> 8 MJR3R* 6 WHBl#T~ i»X alffit LXteZ. 
PP I a s etdtrfHWSr3 0-2 0 0fiK:»Rr*i 
«<tl>. sSSBCCJSCr, ««KfcttDTT*©«ttB5c 
SO* E D T A^<D J: 5 ft + U- h «W*ttil"C*t^r 
«fcC>. CittiPP I a s eOmGttmii. *JUJtr. ft 
ftlCCfcfLT, jMTO. 0 1-1 00, »*l,<«0. 

i -3 or**. 

[0043] 4. gj£ . 

i*r*or*>i:<, K#±Sr*or fe. Fa 
b, s cFV9t*->t(>J:ir». 4^M©»jfe&ffitt, 
Fab(Oi4, 4$CC. 7^^3SlgG^6©FabO 
]S£(cflWccffi(r^ c i#r* *. 

[0044] 

tztc&ic. mm*mixmm^wm?*>ifi, 
mts cftwmfomtcx^x^ztizbox&te 

[0 04 5] im&Ml*) jjz^Jy^s_P, KS- 
lEb^FKBP^>r^PP I a s e<7)->-t>^P>^r£a 



(7) 



002-262883 



11 

Thermop lasma acidophi lumi 

*^ x>B»«aa» (etacsiio : S i gmaa) 

£6M&&*7~^>&tf5mM DTT**tr25m 
W)s&+ h 'J^A (pH7. 0)*CCjSJBU 5 0"C 
-C3 0#£&$tffc. COSttCS 1«C»U »BW 

1 1 -3 1 846 4«S»EB©t-*3 s p . 
KS-li5fcFKBP*47PP I ase (fctfgTcF 
K) 1. 5-3 0«**#tf2 5mMy>BW-M;'>A 

(pH7. 0) r4 0««C*R1"*Ci«Cj:0 7 3 r-;l/ 

> y*BWS*fc. SJStt 5 0 m CV 5 0 #H (H 1 10 
- 1 ) % RC* 3 0 'CCCr 9 Oft® (H 1 - 2 ) tf r> 
fc. SlS*©CS©«eifiK»0. 3 3aMiO/c. C 
SOrSttfcttJR [S r e r e. P. A. . e t a 1 . . 

(1 96 3) Acta Chem. Scand. .1 
7. S129-S134;Furutani, M. , e 
tal. , (1 99 8) J. Biol. Chem. 

2 7 3. 2 8 3 9 9-2840 7] fcfiEot«EU * 

4 f a ?mc s com&t: i o o % t l r«*wa ofc. 

5 Tc FK<Dftb9KRNa s 
eTU, 3 0 # COH®rr«BSASCKt H 2 kDa 20 

FKBP*-f7PP I a s e**h«ltt*W&bT 

mi>tc mi - TcFKfct^ttofcc 

S CD 7 * - ^ ^ > Zis+^u >4irStt£ 

^Ofc, tfc«W iUtffl^/cRNa s eT l(Ctt2/ + ^ 
o>aStttt^6titt*ofc. Sfc* B1-2CC5W <t 
3 O^CC:tel>TfcTcFK«:CS0:7*-Jl/fw 
>MJM*lft±3tffc©fc#U BSARfffcH2k 
Da FKBP^^^PP I a s efcttW*P>«« 

[0 04 6 ] C3Bfcgf2) If-^JyfrXs P. KS~ 30 
lfcfeFKBP4U7PP I a s eJfcC/gjPgSgja^ 

«fR!¥1 1 -3 1 8 4 64-*&«B2»(Dtf-*n9/;^ 
sp. KS-lWFKBP^^T'PPIase (Tc* 



12 

* FK) tD&SUBT?;** KpEFE 1 - 3*»E£U 
T 7 7n * -£±fl£K£OT c F KfifeT-* P C R 

r, TcFK-Fc2MTcFK-Rc 1 **ft**i 
fflC>fc («1) . *fc. PCR(ORl£ffliSSVSte*-f 

*n*ti«2o®3«:«ri*jf}T*a. dn 

A#yy^-*tt, TaKaRattEx. Taq^ 
Ofc. PCRffi«Cj:-3r»6tlfc*B«»«:, 2%7tf 

o - x yjim&miic ± o dnakj***^ 

^i^^^ttSiC^OSWDNAOfflai^fo^. D 
NAKfr4«*«cjfflKU aftl0-l OOngCCtt 
UT10{gSOpT7 blue Tt^XO"^** 
-(Novegen) SrflOx, $ 6tC 1 6 'Ctcr 1 B$H 
ftffltrSCiCCiODNABr^^^y-^a^l/fc. 
±2B^^y—> 3 >ff>h ■fe^^cHS J M 1 

0 9 ftjctoa.se tec J: 9 F7>x7^-^-> 3 >l 

fc. c'ti6BftO[gai«*l 0 0 uzm 1 " 1 T>t'U 
!/>*"H/$A. 100/xM IPTG&tfO. 004 
% X-Ga l*£«T*LBS^Sttfc8»U -» 
3 7*OCT£8U »6hfc*7-/ h3Pi-«Coi» 
t, ^©BlftO^^S KDNA*«ffl<fcrSPCR«r 
DNARfrK»«3-4^-fv-Ti|ttStiS3 

75*5 FDNA*HiROfcfft, 7 K£HM£ 
L, B I G Dye (PERK I N-ELMER) *J8 
Ufc^-^r>*J£j£ (75-/v-ttT77C2*-^-7 
5^v-SOT- 1 9 75 -f "7-) fctfSCi 

£<fc9, »6tifcPCR«»©SfflBJtJ4»3El/fc. C 
©E9(I4lf-*3 9*Xs P. KS- KDTcFKitfi 

[0047] 



T c F K jfife /-©ifllSicfflv^r^?- 







TcFK-FcZ 


S ' -gggcatgcaattaatacgactcactatagg-3 ' 


TcFX-Rcl 


5 * -cctctagaaagctaagcttctgagtc-3 * 



[0 048] 
[3*2] 

P c R<n&jo»f* 



40 



Reaction bufter(xLO) 


10// 1 


DNTP 


8/zl 


Ex Taq 


0.5*1 


pBFEl-3(i0ng//zl) 


2a 1 


TcFK-Fc2 <20paol/*l) 


4|il 


TcFK-Icl <20pmol//xl) 


4*1 




71.5*1 




100*1 





94'C x5ain 


lcyele 




94'C X0.5ain 


30cycle 


T - - U > ^ 


581: x lata 




72*C x lain 



[0 04 9] 
1*3] 



50 



[0 05 0] C38WW3 3 fcJyftXsp. KS- 
lfefcFKBP*>f7PP I a s e<PgggaM»» 
PP I a s e»e^2ao e T7 7a*-*«lig|**trpT 
7 b 1 ue^$ FDNAJCOC»rWBB3R«ffll* 
tfC», PPIaseiEWWai^ta-FtSD 
NABrJt©ttf3ffiL/*tfofc. ©Jl&g^teSph IX 
tfBamH I ©«*^*>1t«rfflt»fc. «KUfcafeT-*f 



# 
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o&mmmmtmbtcv acyc 1 8477x> k 

DNA tCv^y-Va>U/c g »6tite7 

^^-i/a>Stf3R* 1 0 0 ugm 1 ' 1 ^U7A7x 
-3-JU*^«LB*^tt«cJMU Hft3 7*C 

7X5 FDNAtlBlir SPCR«ft». DN Affir>t 

i-4t,fc. PP I a s ejWrF*attrfWt=iPi-*» 
6pACYC 1 84^7^S FDNA£@JKl/fc. 

[0051] HEttffiU] v^a^rjB6!LZ£r 

A (HEL) Fabi§{s^g>^a-~>^ 
I ba6«c<fcoTl*JSSftfcAn ti-HEL-Fab 
ISJiffi7*X5 FpAALFab*»a4l (I b a . 
Y. . etal. 1 99 7. Gene 194.3 5 
-4 6) , -HOaVLtt*PCRtt«cJ:^r*Bl//c. 
fiE^ii077^7-ilt, H&CCOl>r«HE 
LVH-F l&tfHELVH-R 1 LHUMt >Ttt 
HELVL-F lStfHELVL-Rl***i*h»<i* 
/c.(I4), £/c> PCRO^fflfiaafSJS^-f^^ 
tt, *ti**ia5CXa6CC^i430r*-S. DNA* 'J 
^7-tU TaKaRattEx. Taq'&Ml/c 
PCRffi«Cj:or»6tifc*^©»iBaft«r, 2%T# 
o-xyjb«aadttCCJ:5»lBa. DNAKJt*Stf'< 



(8) ^2002-262883 
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*Cfxdty-;U8tlR«:J:0BnDNA©aia*ffofc. H 

aa^La^n^noDNAK^iisSMcccgjsL/. § 

fil 0-1 0 0ngK2tLri 0fSg(DpT7 b 1 u 
e T^X; F'***- (No ve gen) SrJnix. 

$ ecc i 6 -ccc-c i KBitear h c t &c£ o *n^n<D 

DNABfK*«:7^y-^3>U/c. JifB7>fy-V3> 
«4-€-ti-€ t *i<D=i>fc:f"> Hr;l/*»SJ M 1 0 9 Wtc 
h7>X7t-^-^3>l/c. Ctl 
8HttDB8W*10 0Mgml- 1 7>b^'J>th 
10 'J?A. IOOmM IPTG'&tfO. 0 0 4°/oX-G 

075X5 FDNA«:S$§l£TaPCR*tTlr>, DNA 

7X5 KDNA*BttOfcfJL FfcMffltU 
BIG Dye (P E RK I N - E LME R) SrfflOfc 

1 9 ^W77-{7-) ftff ^CiCCj: 
20 0, 96ti^PCRjgeft©tt»iB^J*i«tUfc. C<DE 
MSAn t i -HEL-Fab • H« , RtfLtNMt 

[0 0 5 2 ] 
»4] 



Ant i - HEL-F a b jfi<5*<D*B«C JU 1^75 -f 







8ELVH-FI 


5 ' -cccatatgcaggtgcagctgcaagagtca-3 ' 


HELVH-R1 


S * -ggaagcttgactgtctccttgaaatagaatttgca-3 ' 


HELVW1 


5 * -ccaagcttatggacatcgagctcaccca-3 ' 


HELVL-R1 


5 ' -ggggatccttaagtcgactcacactcatt-3 * 



[0 05 3] 
[*5] 



Reaction buffer(xlO) 


I0ju 1 


DNTP 




8 At I 


Ex Taq 




O.Sul 


pAAL7ab(10n E /A 1) 


2ul 


HELVH-F1 Xtt HBLYWl (20paol//zl> 


Aui 


HBLVH-R1 Xtt HELVL-R1 <20p»ol/xzl) 


AV\ 






71.5/1 1 


frit 


100*1 


[0 054] 




















94*C xSain 


Icycls 




94*C xO.Sain 




t - - »; > ff 


60*CxUin 


30cycle 


mm 


72"C Xl»in 





[0 0 5 5 ] C^i^5] -yfrXfefefi-ga'J:/*- 
A .(HE L) FabiS{gf<PI63B^fl» 
An t i -HEL-F ab HM. Rtf, L«*=»-K 



*s pT7 bluets 

FDNA«COl>-CIW»»»«Hl*tTt», An t i -HE 
L-Fab«HWfr©W0lHl/«f-9'te. »B^te 
HlftteoOTttN d e I &UH i n d III OS* 
L«Koc»TttH i nd II I&tfBam 
H I ***i*WBW»fc. ^OftftfiflKfrtt*** 
ti2«r//o-^yjUK:j:0. #tt-ttlBbfcfft. HiK 
2^L«OMr*6^CAmUWR (Nd e I RO'B 
40 am H I ) ffilLitpET2 1 a7*7X^ FDNA 
(Nova gen) y-*>3>Ufc. f^ft/c^ 
-f y-J/ a >£l*7££ 3>ff>h ir^^Ha J M 1 0 
91*«jnx.*C<tK:<i:0 h7>X7t^-> 3 >U/c 
H^^LIM^OAn t i -He 1 -Fabitfi 
^Stf(®tt=in^-^6pET2 1 a75X5 FDN 
AfcHiRLfc. 

[0 0 5 6] CgDfeffl6) PP I as egE^Fab 

mfom3Rvmmm 5 -c» 6*i/ct c f K&&p-&&t* 

50 pACYC 1 847-7^$ F, RtfAn t i -HEL- 
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Fa biI£^£^frpET2 1 aT^XS K<D*^1£ 
SWc. 1^7X5 F*3>ff >Hz;l?*JSSBL2 
1 (DE 3) ^CCjDx^CiCCj: 0 h7>^7^-^- 
i/3>0/cf£. 100Mg/ml7>t''>y>M^D 

/ c nn--^2xYTigii (Yeast Extrac 
t 16gL" 1 . BACTOTRYPTON 20g 
L' 1 , NaCI 5gL* 1 . 7>t'->>;> 100 

I" 1 , pH7. 5) 700ml {Cgil/c. 3 S'CX 10 
0i!£ig# (HOrpm) L/cgL 0D6 0 0*50. 7 
i^o/A^ri OOmM I PTGZmm-TZCtlC 
TcFKRtfAnt i-HEL-Fab (Dj%&$: 
Ws&Utc. &l>#8t (lOOOOrpmXlOmin) 
Ccr®*^r[5iiR0/Co f#6ft/cS£frJlmM EDTA 
£^tf2 5mM HEPESifgffiS (pH6. 8)2 0 
m 1 KS&g U - 2 0 'CICX-WmSmfLtc. gft£ 

s^K^m, ±m&o^ti#ic#jttu -en-en* 

SDS-PAGEK^Uc (H2) . H2 - 1* 

OU->lHTcFKSO'Ant i-HEL-Fab^ 20 
£»BSttfc*IMML U->2M3«, -en-en, 

tt, H»W4KT. ^SKTcFK«^*ia#i&* 
T % 4707A7xr.3-;U*|»^fc2xYTeiflire« 

tf6«. *n-en, ^<D®i^±^&c>u^ii#r& 

S. TcFK««3#&Jfeofc»£. Anti-HE 
L - F a b 9^23^H»K:£8I Wc ( U - > 
6) . *fc, H2-2«CS*-rJ:9K:. ^Sl/cAn t i 
-HEL-Fab£, anti-mouse I gGSi 30 
ffrSrflHWfcSx* *>^a ? f - ^ > ^tcj: 0 BKUfc. 

ftite^*, tcfks^^^ik:^ 
[0057] immmi) Fa bcwsttawg 

f#6nfcFab<D«14tt, HEL£ftS£TSEL I S 
fc. 96ft:/t/-hK:0. lmg/mlx? 

h unay v>-a (he D ««i oom i£a$sn 

U 3 0 # CCcr3^^>^*^-^3>rSCiCCj: 40 
0, HEL^SSIbO/c. PBSJMK8 (pH7. 0) 
fCTT^U-h^gfe^a, :/a?*x-* (*H#lJ§i) 
4StfPSBaBK)!t^a^>^l)rc (4'C, *-/t 
h) . PBSKTifciMS, Hffi«l6(OTcFKi: 
0*»SOtt*»6ti/cBl»ttA nt i-HEL-Fa* 



(9) ^2 0 0 2-2 62 8 8 3 
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PBszixszmitbxmiiK w&icx3mm<<>* 

*^-hO/c. PBSfcTttiWL 2%tK»tbX0. 
1% An t i -v-jxi gG-HRP3>^*y-h 
*dtfPBS«KlSr-f>**<-h (2 
«H. 3 0'C) Ufc. PBSKTftiWL HRPCDSS 
£G*CABTS8£ (7t3i/) 1 0 0 *z 1 £fln*, 30 

flffij-fv+^-hu oD4 0 5 4«3e(/te. sen 

fctt*feH3K:5W\ TcFKi^^t/cAnt i 
-HEL-Fab «*tf*JNmM4K 1 XKftK& L 

fc* (■) . TcFKi^^^/cAn.t i -HEL 

-Fab «dtr^dimmRa>f«bo «c. ^mid««t 

[0 05 8} Cj6Sfll8) SfAftO?* -d'fw 



mmmexmtitc An t i -HEL-Fab £>£f Aft 
gffiKU 6Myr-j>>ffl|t*tfPBS«BB[ (p 
H7. 0) r lBSEffiiStCT-f a>T*C 
<LKJ:^ MA**^I»(tS*fc. CCD^SAn t i - 
HEL-Fab lCCStU. 2 OttJKOT c F K**tf2 
5mM 'J>ithy-)A ( P H7. 0) 
JRTSCiCCj:*). An t i -HEL-FabQ7^- 
^Y^y^HteSlifc. S£tt3 0'C-C9 0»Rlffo 
/Co »6n^i2»«*3lit«7«:K»l//c*fficcj: 
0. 7*-^f-f>^&An t i -HEL-Fab^ 

EL I SAfcTMibfc. Mr**H4K»f. TcFK 
£Kj£StffcAn t i -HEL-Fab 5£ (■) % ftffi 
StftafeofcfccDiJt^ (□) % Watc-^!S#iUT 

[0 05 9] 

WmoftOk] fil±04*9. *JH«cj:titt. usas 
[0 06 0 ] 



[E9M1 

SEQUENCE LISTING 
<110> Seklsui Chemical Co. .Ltd 
<110> Marine Biotechnology Institute 
<130> 01P00164 
<160> 6 



(10) 1$g32 00 2-2 62 88 3 

17 18 
<210> 1- 
<2H> 157 
<212> PRT 

<213> Methanococcus iannaschii 
<400> 1 

Met lie Asn Leu He Lys Lys Cly Asp Tyr Val Lys Val Asp Tyr lie 
15 10 15 

Leu Glu Val Asp Cly Lys Val He Asp Thr Ser lie Glu Clu Val Ala 

20 25 30 

Lys Glu Asn Lys lie Tyr Tyr Pro Clu Arq Clu Tyr Clu Pro He Cly' 

35 40 45 

Phe He Val Cly Asn Cly Clu Leu lie Clu Cly Phe Clu Glu Ala Val 

50 55 60 

He Cly Met Clu Val Gly Clu Clu Lys Thr Val Thr He Pro Pro Glu 

65 70 75 80 

Lys Gly Tyr Cly Leu Arq Asp Clu Arq Leu He Gin Glu He Pro Lys 

85 90 95 

Glu Met Phe Ala Asp Ala Asp Fhe Glu Pro Gin Glu Gly Met Leu He 

100 105 HO 

Leu Ala Ser Gly He Pro Ala Lys He He Lys Val Thr Asp Asp Thr 

115 120 125 

Val Thr Leu Asp Phe Asn His Glu Leu Ala Gly Lys Glu Leu Lys Phe 

130 135 140 

Thr He Lys Val Arq Asp Val Gin Pro Ala Glu Ser Glu 
145 150 155 

<210> 2 
<2H> 471 
<212> DNA 

<213> Methanococcus jannaschii 
<400> 2 

atq att aac ttq att aaa aaa gqt qac tat qtc aaa gta qat tat ata 48 
tta qaa qta gat qqa aaa qtt att qac aca tea att gaa gaa gta qct 96 
aaa aaa aat aaa ata tac tat cct qaa aqa qaa tat gaq cca att qqa 144 
ttt att qta gqt aat qqa qaa tta ate qaa gqt ttt gaa gag get qtt 192 
ata qqc atq gaa qtt qqa qaa gaa aaa act gta aca att cct cct qaa 240 
aaa qqt tat qqa ctt aqa qat gag aga tta ate caa gaa ata cct aag 288 
gaa atq ttt get gat qct qac ttt gaa cca cag gag gga atg tta ate 336 
tta gee aqt gga att cct gca aag ata ata aaa qtt act gat gat act 384 
gta act tta qac ttt aac cac gag ctt get gga aaa gaa tta aaa ttc 432 
aca ata aaa gta aga gat gtc cag cca get gag tea gaa taa 471 

<210> 3 
<2H> 432 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Gin Val Ser Val Glu Thr Thr Gin Gly Leu Gly Arg Arq Val Thr 
15 10 15 

He Thr He Ala Ala Asp Ser lie Clu Thr Ala Val Lys Ser Clu Leu 



19 



(11) 



#§32002-262883 
20 



20 



25 



30 



Val Asn Val Ala Lys Lys Val Arq lie Asp Cly Phe Arq Lys Gly Lys 

35 40 45 

Val Pro Met Asn IleVal Ala an Arq Tyr Gly Ala Ser Val Arq Gin 

50 55 60 

Asp Val Leu Gly Asp Leu Met Ser Arq Asn Phe He Asp Ala lie lie 
65 70 75 80 

Lys Glu Lys He Asn Pro Ala Cly Ala Pro Thr Tyr Val Pro Gly Glu 



Pro Glu Val Glu Leu Gin Gly Leu Glu Ala He Glu Val Clu Lys Pro 

115 120 125 

lie Val Glu Val Thr Asp Ala Asp Val Asp Gly Met Leu Asp Thr Leu 

130 135 140 

Arq Lys Gin Gin Ala Thr Trp Lys Glu Lys Asp Gly Ala Val Glu Ala 
145 150 155 160 

Glu Asp Arq Val Thr He Asp Fhe Thr Gly Ser Val Asp Cly Glu Glu 

165 170 175 

Phe Glu Gy Gly Lys Ala Ser Asp Phe Val Leu Ala Met ay an Gly 

180 185 190 

Arq Met He Pro Gly Phe Clu Asp ay He Lys Gly His Lys Ala Gly 

195 200 205 

Clu Clu Fhe Thr He Asp Val Thr Phe Pro Clu Glu Tyr His Ala Glu 

210 215 220 

Asn Leu Lys ay Lys Ala Ala Lys Phe Ala He Asn Leu Lys Lys Val 
225 230 235 240 

Glu Clu Arq Clu Leu Pro Clu Leu Thr Ala Clu Phe He Lys Arq Phe 

245 250 255 

Cly Val au Asp Cly Ser Val au ay Leu Arq Ala Qu Val Arq Lys 

260 265 270 

Asn Met au Arq au Leu Lys Ser Ala He Arq Asn Arq Val Lys Ser 

275 280 285 

Gin Ala He Glu ay Leu Val Lys Ala Asn Asp He Asp Val Pro Ala 

290 295 300 

Ala Leu Tie Asp Ser Glu He Asp Val Leu Arq Arq an Ala Ala Gin 
305 310 315 320 

Arq Phe ay Gly Asn au Lys an Ala Leu Glu Leu Pro Arq au Leu 

325 330 335 

Phe Clu au Gin Ala Lys Arq Arq Val Val Val ay Leu Leu Leu Gly 

340 345 350 

Glu Val He Arq Thr Asn au Leu Lys Ala Asp Glu au Arq Val Lys 

355 360 365 

Gly Leu He Glu au Met Ala Ser Ala Tyr au Asp Pro Lys Glu Val 

370 375 380 

He CTu Fhe Tyr Ser Lys Asn Lys au Leu Met Asp Asn Met Arq Asn 
385 390 395 400 

Val Ala Leu Glu Glu Gin Ala Val Clu Ala Val Leu Ala Lys Ala Lys 

405 410 " 415 

Val Thr au Lys Glu Thr Thr Phe Asn Glu Leu Met Asn Gin Gin Ala 



Tyr Lys Leu Oy 
100 



85 90 95 

au Asp Phe Thr Tyr Ser Val au Phe au Val Tyr 
105 110 



21 



420 



(12) 
425 



<£§32 0 0 2-2 6 2 88 3 
22 



430 



<210> 4 
<211> 1296 
<212> DNA 

<213> Escherichia coli 
<400> 4 

atq caa gtt tea gtt qaa acc act caa qqc ctt qqc cqc cqt qta acq 48 

att act ate qct qct gac aqc ate qaq acc qct qtt aaa age qaq ctq 96 

qtc aac qtt qcq aaa aaa qta cqt att qac qqc ttc cqc aaa qqc aaa' 144 

qtq cca atq aat ate qtt qct caq cqt tat qqc qcq tct qta cqc caq 192 

qac qtt ctq qqt qac ctq atq aqc cqt aac ttc att qac qcc ate att 240 

aaa qaa aaa ate aat ccg qct qqc qca ccq act tat qtt ccq qqc qaa 283 

tac aaq ctq qqt qaa qac ttc act tac tct qta qaq ttt qaa qtt tat 336 

ccq qaa qtt qaa ctq caq qqt ctq qaa qcq ate qaa qtt qaa aaa ccq 384 

ate qtt qaa qtq acc qac qct qac qtt qac qqc atq ctq qat act ctq 432 

cqt aaa caq caq qcq acc tqq aaa qaa aaa qac qqc qct qtt qaa qca 480 

qaa qac cqc qta acc ate qac ttc acc qqt tct qta qac qqc. qaa qaq 528 

ttc qaa qqc qqt aaa qcq tct qat ttc qta ctq qcq atq qqc caq qqt 576 

cqt atq ate ccq qqc ttt qaa qac qqt ate aaa qqc cac aaa qct qqc 624 

qaa qaq ttc acc ate qac qtq acc ttc ccq qaa qaa tac cac qca qaa 672 

aac ctq aaa qqt aaa qca qcq aaa ttc qct ate aac ctq aaq aaa qtt 720 

qaa qaq cqt qaa ctq ccq qaa ctq act qca qaa ttc ate aaa cqt ttc 768 

qqc qtt qaa qat qqt tec qta qaa qqt ctq cqc qct qaa qtq cqt aaa 816 

aac atq qaq cqc qaq ctq aaq aqc qcc ate cqt aac cqc qtt aaq tct 864 

caq qcq ate qaa qqt ctq qta aaa qct aac qac ate qac qta ccq qct 912 

qcq ctq ate qac aqc qaa ate qac qtt ctq cqt cqc caq qct qca caq 960 

cqt ttc qqt qqc aac qaa aaa caa qct ctq qaa ctq ccq cqc qaa ctq 1008 

ttc qaa qaa caq qct aaa cqc cqc qta qtt qtt qqc ctq ctq ctq qqc 1056 

qaa qtt ate cqc acc aac qaq ctq aaa qct qac qaa qaq cqc qtq aaa 1104 

qqc ctq ate qaa qaq atq qct tct qcq tac qaa qat ccq aaa qaa qtt 1152 

ate qaq ttc tac aqc aaa aac aaa qaa ctq atq qac aac atq cqc aat 1200 

qtt qct ctq qaa qaa caq qct qtt qaa qct qta ctq qcq aaa qcq aaa 1248 

qtq act qaa aaa qaa acc act ttc aac qaq ctq atq aac caq caq qcq 1296 

taa 1299 

<210> 5 

<211> 459 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Thr Ala Glu Glu Met Lys Ala Thr Clu Ser Cly Ala Gin Ser Ala 

15 10 15 

Pro Leu Pro Met Glu Gly Val Asp lie Ser Pro Lys Gin Asp Glu Gly 

20 25 30 

Val Leu Lys Val lie Lys Arq Glu Gly Thr Gly Thr Clu Met Pro Met 

35 40 45 

He Gly Asp Arq Val Phe Val His Tyr Thr Gly Trp Leu Leu Asp Gly 

50 55 60 

Thr Lys Fhe Asp Ser Ser Leu Asp Arq Lys Asp Lys Phe Ser Phe Asp 

65 70 75 80 
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Leu Gly Lys Gly Glu Val He Lys Ala Trp Asp He Ala He Ala Thr 

85 90 95 

Met Lys Val Gly Glu Val Cys His lie Thr Cys Lys Pro Glu Tyr Ala 

100 105 110 

Tyr Gy Ser Ala Gly Ser Pro Pro Lys He Pro Pro Asn Ala Thr Leu 

115 120 125 

Val Phe Glu Val Glu Leu Phe Glu Phe Lys Gly Glu Asp Leu Thr Glu 

130 135 140 

Glu Glu Asp Gly Gly He He Arq Arq He Gin Thr Arq Gly Glu Gly 
145 150 155 160 

Tyr Ala Lys Pro Asn Glu Gly Ala He Val Glu Val Ala Leu Glu Gly 

165 170 175 

Tyr Tyr Lys Asp Lys Leu Phe Asp Gin Arq Glu Leu Arq Phe Glu He 

180 185 190 

Gly Glu Gly Glu Asn Leu Asp Leu Pro Tyr Gly Leu Glu Arq Ala He 

195 200 205 

Gin Arq Met Glu Lys Gly Glu His Ser He Val Tyr Leu Lys Pro Ser 

210 215 220 

Tyr Ala Phe Gly Ser Val Gly Lys Glu Lys Phe Gin He Pro Pro Asn 
225 230 235 240 

Ala Glu Leu Lys Tyr Glu Leu His Leu Lys Ser Phe Glu Lys Ala Lys 

245 250 255 

Glu Ser Trp Glu Met Asn Ser Glu Glu Lys Leu Glu Gin Ser Thr He 

260 265 270 

Val Lys Glu Arq Gly Thr Val Tyr Phe Lys Glu Gly Lys Tyr Lys Gin 

275 280 285 

Ala Leu Leu Gin Tyr Lys Lys He Val Ser Trp Leu Glu Tyr Glu Ser 

290 295 300 

Ser Phe Ser Asn Glu Glu Ala Gin Lys Ala Gin Ala Leu Arq Leu Ala 
305 310 315 320 

Ser His Leu Asn Leu Ala Met Cys His Leu Lys Leu On Ala Phe Ser 

325 330 . 335 

Ala Ala He Glu Ser Cys Asn Lys Ala Leu Glu Leu Asp Ser Asn Asn 

340 345 350 

Glu Lys Gly Leu Phe Arq Arq Gly Glu Ala His Leu Ala Val Asn Asp 

355 360 365 

Phe Glu Leu Ala Arq Ala Asp Fne Gin Lys Val Leu Gin Leu Tyr Pro 

370 375 380 

Asn Asn Lys Ala Ala Lys Thr Gin Leu Ala Val Cys Gin Gin Arq He 
385 390 395 400 

Arq Arq Gin Leu Ala Arq Glu Lys Lys Leu Tyr Ala Asn Met Phe Glu 

405 410 415 

Arq Leu Ala Glu Glu Glu Asn Lys Ala Lys Ala Glu Ala Ser Ser Gly 

420 425 430 

Asp His Pro Thr Asp Thr Glu Mat Lys Glu Clu Gin Lys Ser Asn Thr 

435 440 445 

Ala Gly Ser Gin Ser Gin Val Glu Thr Glu Ala 
450 455 



<210> 6 
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<211> 1377 
<212> DNA 
<213> Homo sapiens 
<400> 6 

atq aca gcc gag gap atq aag gcg acc gag age gqg peg cag teg gcg 48 
ccq ctg ccc atq gag gga qtg gac ate age ccc aaa cag gac gaa gqc 96 
qtg ctq aag gtc ate aag aga gag ggc aca ggt aca gag atq ccc atg 144 
att ggg gac cga gtc ttt gtc cac tac act ggc tgg eta tta gat ggc 192 
aca aag ttt gac tec agt ctg gat cgc aag gac aaa ttc tec ttt gac 240 
ctg gga aaa gqg gag gtc ate aag get tgg gac att gcc ata gcc acc 288 
atg aag gtg ggq gag gtg tgc cac ate acc tgc aaa cca gaa tat gcc 336 
tac ggt tea gca ggc agt cct cca aag att ccc ccc aat gcc acg ctt 384 
gta ttt gag qtg gag ttq ttt gag ttt aag qga gaa gat ctg acg gaa 432 
gag gaa gat ggc gga ate att cgc aga ata cag act cqc ggt gaa ggc 480 
tat get aaq ccc aat qaq qqt get ate gtg gag gtt gca ctg gaa ggg 528 
tac tac aag gac aaq etc ttt gac cag egg gag etc cgc ttt gag att 576 
ggc gag ggg gag aac ctg gat ctg cct tat ggt ctg gag aqq gcc att 624 
cag cgc atg gag aaa gga gaa cat tee ate gtg tac etc aag ccc age 672 
tat qct ttt qqc aqt gtt ggg aag gaa aag ttc caa ate cca cca aat 720 
get gag ctg aaa tat gaa tta cac etc aag agt ttt gaa aag gcc aag 768 
qaq tct tqq qaq atq aat tea qaa qaq aaq ctq qaa caq age acc ata 816 
gtg aaa gag egg ggc act gtg tac ttc aag gaa ggt aaa tac aag caa 864 
get tta eta cag tat aag aag ate gtq tct tgg ctg gaa tat gag tct 912 
agt ttt tec aat gag gaa gca cag aaa gca cag gcc ctt cga ctg gcc 960 
tct cac etc aac ctq qcc atq tqt cat ctq aaa eta caq qcc ttc tct 1008 
get gcc att gaa age tgt aac aag gcc eta gaa ctg gac age aac aac 1056 
gag aag ggc etc ttc cgc egg gga gag gcc cac ctg gcc gtg aat gac 1104 
ttt gaa ctg gca egg get gat ttc cag aag gtc ctg cag etc tac ccc 1152 
aac aac aaa gcc gcc aag acc cag ctg get gtg tgc cag caq egg ate 1200 
cga agg cag ctt gcc egg gag aag aag etc tat gcc aat atg ttt gag 1248 
agg ctg get gag gag gag aac aag gcc aag gca gag get tec tea gga 1296 
qac cat ccc act gac aca gag atg aag gag gag cag aag age aac acg 1344 
gca ggg age cag tct cag gtg gag aca gaa gca tag 1377 
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